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A specific antiserum to purified 'malic' enzyme was raised in rabbits and the enzyme-anti-enzyme precipitin reaction was subsequently characterized both qualitatively and quantitatively. Dissociation of this antigen-antibody complex with sodium dodecyl sulphate and subsequent electrophoresis yielded three protein components, the subunit of 'malic' enzyme (molecular weight 61000) and the light and the heavy chains of the y-globulin antibody.
Administration of L-[4,5-3H]leucine in vivo to rats aged 30-35 days and isolation of immunoprecipitable hepatic 'malic' enzyme by the specific antiserum indicated that the relative rate of enzyme synthesis was decreased threefold by starvation for 48h or in alloxan-diabetic animals and was increased almost fourfold on treatment with thyroxine, compared with the rate in the normal animal. Rats aged 30 days and maintained on a solid milk (high-fat) diet from weaning also showed a threefold decrease in the synthesis of this enzyme. The development of hepatic 'malic' enzyme was prematurely evoked in animals throughout the suckling and weaning periods by treatment with thyroxine. Increased synthesis of 'malic' enzyme occurred in both suckling (9 and 15 days old) and weaned (23 days old) animals after treatment with thyroxine. Early weaning (at 16 days) also caused increased synthesis of this enzyme at 23 days of age. Changes in 'malic' enzyme activity in rat liver during adaptation and development can therefore be partially ascribed to a change in the rate of enzyme synthesis [cf. Silpananta & Goodridge (1971) (Schrock et al., 1970) , and for this reason it was decided to investigate the relationship of the activity of this enzyme to growth in a cell-culture system.
The growth rate of BHK 21/C13 cells in culture can be controlled by varying the serum concentration of the medium. If exponentially growing cells (Eagle's medium +10% serum) are transferred to medium + 1 % serum, DNA synthesis slows down and has almost ceased after 3-4 days. These cells appear to be stationary in the Gl phase. Addition of serum to such cells results in a synchronous wave of DNA synthesis 15h later in about 50% of the cells (D. K. Howard, unpublished work).
Ornithine decarboxylase activity was measured in this system by using a modification of the "CO2-absorption method of Russell & Snyder (1968) ; activity in exponentially growing cells is comparable with that found in regenerating liver. Serum depletion results in an immediate decrease in activity, and serum replacement in a corresponding increase.
After serum depletion the ornithine decarboxylase activity decays immediately, with a half-life of 55min, although in this short period arginine and thymidine incorporation are not measurably inhibited. Essentially the same half-life (60min) is obtained after the addition of cycloheximide (5,ug/ml) to exponentially growing cells. This is much longer than the half-life for the rat liver enzyme (11 min; Russell & Snyder, 1969) , but is nonetheless considerably shorter than the half-lives for almost all other mammalian enzymes studied.
Serum replacement to cells depleted for 5 days induces ornithine decarboxylase activity. A characteristic peak is evident after about 5h, and it appears before increases in DNA synthesis and enzymes such as the deoxypyrimidine nucleoside kinases. This suggests the possibility that ornithine decarboxylase activity is high during the GI phase of the normal cell cycle.
The factor in serum that is responsible for the induction of omithine decarboxylase activity is not diffusible on dialysis and is recovered in the void volume of a Sephadex G-25 column. Growth hormone (1OO,ug/ml), dexamethasone (9ac-fluoro11p,17a,21-trihydroxy-160c-methylpregna-1 ,4-diene-3,20-dione) (1O0tM), ornithine (9-9OOtg/ml) and arginine (9-900,ug/ml) alone are not capable of raising the activity of serum-depleted cells, although tryptose-phosphate broth (10%, v/v) (a Difco ox heart digest) has a small effect, perhaps through a type of pleiotypic response (Hershko et al., 1971) . The initiation of DNA synthesis that follows the stimulation ofcultured human lymphocytes by phytohaemagglutinin is preceded by a marked rise in the activity of ornithine decarboxylase, the first enzyme of the pathway for polyamine synthesis. Ornithine decarboxylase activity is very low in unstimulated lymphocytes, but it begins to rise 6h after the addition of phytohaemagglutinin. Maximum enzyme activity is reached after 24h and maintained for a further 24h, through the initiation of DNA synthesis. This increase is probably associated with the increased synthesis of ribosomes that is a prominent feature of the lymphocyte response to phytohaemagglutinin (Kay & Cooke, 1971) .
Addition of high concentrations of amino acids to lymphocyte cultures preincubated with phytohaemagglutinin for 24h does not affect their rates of RNA or protein synthesis, but ornithine decarboxylase activity is increased fourfold within 3h. This enzyme has an unusually short half-life (Russell & Snyder, 1969) , and the amino acid-dependent increase in lymphocyte ornithine decarboxylase activity is largely mediated through an increase in the half-life from 15min to about 45min (Kay et al., 1972) .
As lymphocyte stimulation by phytohaemagglutinin results in an increase in the uptake of some amino acids (Mendelsohn et al., 1971) , the phytohaemagglutinin-dependent increase in ornithine decarboxylase activity could also be due to a decrease in the rate of degradation of the enzyme rather than an increase in its rate of synthesis. The activity in unstimulated lymphocytes is too low for reliable determination of its half-life. Addition of high concentrations of amino acids increases this activity, but not to more than 20 % of the activity found after phytohaemagglutinin stimulation. In the presence of such amino acid concentrations the half-life of ornithine decarboxylase is the same in stimulated and unstimulated lymphocytes. The greater activity of phytohaemagglutinin-stimulated lymphocytes under these conditions must therefore be due to increased synthesis or activation of the enzyme.
